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CHAPTER-1 
BIBLIOMETRICS 
0. INTRODUCTION 
The present age is the age of research and expedition in 
every field of knowledge. Consequent increase in the production 
of information is best reflected in the literature of every 
discipline. The case of literature that supports research activities 
is mainly constituted of journals. Growth in the number of 
specialized disciplines, Increasing number of journals published 
in each of them and the escalating cost of this inevitable medium 
of communication present constraints to the librarians in 
judiciously chalking out effective acquisition programme for 
journals and related information. Realizing this factor, no single 
library can be self sufficient to procure each and every 
document. Hence, limited and selected procurement of journals 
seem to be one of the practical remedies. To meet these 
challenges, recent developments in the library and information 
science may be looked into. Developments in library operations 
are being manifested through the so called bibliometrics i.e. 
statistical analysis. It is the study conducted to identify the 
pattern of publication, authorship and citation used for a subject 
etc. over a period of time and thereby offering insight into 
dynamics of the area under a particular study. 
So 'Bibliometrics' is a relatively new branch of information 
science, which lies between the border areas of social and 
physical science. It is a quantitative study of various aspects of 
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literature on a topic and is used to identify the pattern of 
publication authorship citation and / or secondary journals 
coverage with the objective of getting an insight into dynamics of 
the growth of knowledge in the areas under consideration. This 
all consequently leads to the better organization of information 
resources, which is essential for its most effective and efficient 
use. 
1. BIBLIOMETRICS: ITS MEANING AND DEFINITIONS 
Biblometrics has clearly become established as a sub 
discipline with application in the history and sociology of 
knowledge in communication and information science. 
Bibliometrics has been derived from the tvyo words Bibllo 
and Metric. The word Biblio means books and Metrics, means 
Measurement. The prefix biblio is a Greek word which means 
books and metrics means measurement. So, bibliometric 
generally means measurement pertaining to the books . 
Bibliometrics has emerged as a research front in its own 
right in information science. It is now being vigorously expanded 
and with the result it has found that one fourth of the articles 
published in library and information science periodicals are on 
Bibliometrics and its related topics. 
The basic units of bibliometrics are all facets of written 
communication such as primary and secondary periodicals 
articles books monographs and other media of communication. 
1.1 Definitions 
Bibliometrics is that branch of science which studies the 
behaviour of information. 
^t^i^cometucs' 
We can also say that 'Bibliometric' is that branch of information 
theory that attempts to analyse quantitatively the properties and 
behaviour of recorded knowledge. 
Diverse interpretation of the term have been put forward by 
many authors over the years. 
i)RaisingMl962): 
"The assembling and interpretation of statistics relating to books 
and periodicals ... use of books and journals and to ascertain in many 
local situations the general use of books and journals". 
ii)A. Pntchard^(1968): 
"Application of mathematical methods to books and other media 
of communication". 
iil)R.A. Fairthome^(1989): 
"Quantitative treatment of the properties of recorded discourse 
and behaviour appertaining to it". 
iv)D.T. Hawkins^ (1977): 
"The quantitative analysis of the bibliographic features of a body 
of literature". 
V) W.S. Potter^: 
"The study and measurement of the publication pattern of all 
forms of written communication and their authorship". 
'. RAISING (ML). Statistical bibliography in the health science. Btillclin of the Medical Library 
Association. 50; 1962; 450-451. 
2. PRITCHARD (A). Statistical Bibliography on bibliometrics. Journal of Dociinienlalion. 25; 1989; 
348-49. 
3. FAIRTHORNE (RA). Empirical hyperbolic distribution (Bradford, Zipf Mandeilbert) bibliometrics 
description and predictions. Journal ofDocuineniation. 25; 1969; 319. 
4. HAWKINS (DT). Unconventional use of online information retrieval system; online bibliometric 
studies. Journal of American Society. 28(1); 1977; 13-18. 
5. POTTER (WG). Introduction to bibliometrics. Library Trends. 30; 1981; 151. 
^^i^MMieiUCS' 
vi) I.N. Sengupta^: 
"Organisation, classification and quantitative evaluation of 
publication pattern of all macro and micro communication along with 
their authorship by mathematical and statistical calculas". 
vii) British Standard Institute (BSI):^ 
"The study of the use of documents and patterns of publication, 
in which mathematical and statistical methods have been applied". 
These definitions show that bibliometrics aims at the 
examination of the statistical distribution of the process relating to: 
1.2 SCOPE AND PURPOSE OF BIBLIOMETRICS 
Pritchard in 1969 assigned its purpose as to shed light on 
the process of written communication and of the nature and 
course of development of descriptive means of counting and 
analyzing the various facts of written communication. 
According to Dr. S.N. Singh- The purpose of Bibliometrics 
is to provide quantitative analysis of the phenomenon growing 
with documents, their organization use and services in library 
and information centers and systems. It offers to the information 
worker a type of statistical techniques for the study of 
characteristics and attributes of literature and that of 
communication media". 
The main purpose of bibliometrics study is 
To find out the form of literature 
To prepare ranked list of journals 
6. SENGUPTA (IN). Bibliometrics: A bird's eye view. lASLIC Bulletin. 30(4) 1985, 167-174. 
7. 13F0TISII STANDARDS INSIITUIION: British standards of docutnenlation terms. 1976. BSI, 
London, P7. 
'^UiiomBUicef 
To make a comparison between ranked journals 
To identify the country with greatest literary output 
To find out the chronological scattering of cited 
literature 
To ascertain the amount of utilization of language 
Some other purposes are 
To regulate inflow of information and communication: 
To develop norms and standardization. 
To identify authorship and its trend in documents of 
different subjects. 
To measure useful news of adhoc and retrospective 
SDI service and so on. 
1.3 ORIGIN AND HISTORY OF'BIBLIOMETRICS' 
In the present context Bibliometrics has emerged as thrust 
area of research covering different branches of human 
knowledge. 
The first study concerned with bibliometrics was conducted 
by 'Cole and 'Bale' in 1917. They wrote "The History of 
Comparative Anatomy; Part-I: A Statistical Analysis". So the term 
for the first time used as 'Statistical Analysis'.^ 
Hulme used the term 'Statistical Bibliography' in 1923. 
according to him, "The purpose of Statistical Bibliography is to 
shed light on the process of written communication and of the 
nature and course of development of a discipline by means of 
COI.Iv (r.l) aiui EAUl (NB). The history orcomparalivc anatomy patt-1, 1917. A statistical analysis of 
literature science progress, p 578-96. 
^i^/iomeitics' 
counting and analyzing its various facets of written 
communication"®. 
Henkle (1938), Gosnell (1934-44), Barker (1966) also used 
the same term i.e. 'Statistical Bibliography'. 
The word 'bibliometrics' first«ppeared in print in 1969 in 
Alan Pritchard's article "Statistical Bibliography or Bibliometrics" 
in the December issues fo the Journal of Documentation. 
Pritchard's article was the result of this judgement that the 
expression "statistical bibliography" should be replaced with a 
better term. He used "statistical bibliography" in his unpublished 
"Computers, Statistical Bibliography and Abstracting services" 
and again in his Statistical Bibliography: An Interim Bibliography, 
published in May 1969. In December 1969, in "Statistical 
Bibliography or Bibliometrics" he stated, "The term [statistical 
bibliography] is clumsy, not very descriptive, and can be 
confused with statistics itself or bibliographies on statistics. As a 
result of the prompting of his friend, M.G. Kendall, Pritchard 
suggested that the word "BIBLIOMETRICS, i.e. the application of 
mathematics and statistical methods to books and other media of 
communication" be substituted for 'statistical bibliography"^^ 
1.4 DEFINITION OF DIFFERENT ANALOGOUS TERMS 
Bibliometrics is just one of the many sciences whose name 
ends with metrics. Many scientists have used the terms under 
different names, but the concepts were more or less same. Some 
well established sub-disciplines like- Scientometrics, 
' HULME (E Wyndham). Statistical bibliography in relation to the growth of modern civilization, 1932. 
Butler and Tunner Grfton, London, p. 9 
'" PRITCHARD (A). Statistical Bibliography on bibliometrics. Journal of Doaniicnlanon. 25; 1989; 
:)'l8-4'). 
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informetrics, econometrics etc. give some broader and narrower 
extension of human ideas. 
1.4.1 Librametr ics: The term Librametrics was suggested 
by father of Library Science, SR Ranganathan in 
1948. Under this he suggested use of mathematical 
and statistical method for analyzing library activities 
and library resources. However, this did not take its 
place in Library Science and was forgotten for many 
years takes it was called Librametrics. 
1.4.2 Scientometr ics: The two Rusians named Nalimor 
and Z. Mulchinko suggested this term in 1969 in their 
book "Scientometrics" the investigation of science as 
development of information process". According to 
them scientometrics is a complex quantitative 
methods which is used to investigate the processes,of 
science. 
1.4.3 Informetr ics: The FID'S term 'Informatrics' was 
suggested by German Scientists, A Blackert and SZ 
Zygel in 1982 as a newly formed branch of science, 
using mathematical level and practical information 
activities. 
1.4.4 Webometr ics or Cybermetr ics: Recently a new 
growth area in bibliometrics has been emerging in the 
field of webometrics or cybermetrics as it is often 
called. Webometrics can be defined as using of 
bibliometrics techniques in order to study the 
relationship of different site on world wide web. Such 
techniques may also be used to map out (called 
^iJUAMMbWOSt 
"scientific mapping" in the traditional bibliometrics 
research area of the web). The other well established 
sub-disciplines are like Econometric Psychometric 
Sociometrics and Biometrics etc. 
1.5 BIBLIOMETRICS LAWS 
There are three fundamental laws which laid to solid 
foundation of bibliometrics. 
(1) Bradford's Law of scattering of scientific papers (1948) 
(2) Zipfs Law of word occurrence (1933) 
(3) Lotka's Inverse Square law of Scientific productivity 
(1926) 
1.5.1 Bradford's Law of Scattering of Scientific Papers 
This law was given by Samuel Clement Braford in 1948 
who was the librarian of British Museum. 
Bradford examined 2 bibliographies prepared in the science 
library on-
(i) Applied Geophysics (1928-31) 
(ii) Lubrication (1931-32) 
Bradford's law has received greatest attention of all the 
bibliometrics laws, in the literature of library and information 
science. 
Bradford's concern was with the problem of seepage and 
scattering of articles in primary journals and their coverage in 
indexing and abstracting sources. 
In this study it found that 9 journals covered 429 articles an 
the next 59 journals accounted for 499 articles, in other words 
8 
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first 9 journals contributed to one third of the articles found on 
the subject. The next 59 journals accurate for another one their 
and the next 5x9x9 journal for the remaining one third. In this 
way periodicals can be categorized in 3 separate groups as :-
(1) Those references which carry 4 references in a year 
in a given subject. 
(2) Those which carry between 2 and 4 in a year 
(3) Those which carry one or fewer reference in a years 
Thus, the first group become the nucleus of periodicals in a 
subject and necessarily contains more articles on that subject 
rather than periodicals that covers articles on related subject 
Table 1.1 
Zone 
1 
2 
3 
No. of Journals 
9 (9x1) 
59 (9x5) 
258 (9x5x5) 
No. of Articles 
429 
489 
404 
9 is common in core journals 
9x1 : 9x 5 : 9x5x5 
9=5 
1: 9: 9^ 
On the basis of above study Bradford enunciated. Thus, if 
scientific periodicals are arranged in the order of decreasing 
productivity of articles on a subject that may be divided into a 
SSt /^iomeiuGfi' 
nucleus of periodicals more particularly devoted to the subject 
and several zones containing the same no. of articles as the 
nucleus zone when the no. of periodicals in the nucleus and 
succeeding zone will be 
1: a:a^ 
(where 1 is the no. of journals in the nucleus and n is 
multiplier) the refinement of law has been made by B.C. Vickery 
and Brookers. He found discrepancy between the verbal and 
graphical representations of Bradford's Law. 
He gave the graphical representation of Bradford law. 
It shows that number of journals in each Zone is increasing 
in the form of rising curves. 
1.5.2 ZIPF'S LAW OF WORD OCCURRENCE 
This law was given by George K Zipf in 1933. Zipf 
developed and extended an empirical law as observed by 
Eutoup, governing, a relation between the rank of a word and 
the frequency of its appearance in a long text: He found that 
if F is the frequency of award 
r is the rank of a word then 
r 
frequency is inversely proportional to rank 
f X r = c 
where C is a constant, the product of frequency and rank. 
This law states that in a long textual matter if words are 
arranged in a decreasing order of their frequency than the rank 
10 
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of word is inversely proportional to the frequency of the word 
occurrence. 
He found that the product of frequency and rank is a 
constant Example. 
Terms 
If 
The 
of 
Frequency 
200 
100 
65 
Rank 
1 
2 
3 
Product 
200 
200 
195 
Table shows that the distribution of words inversely 
proportional to the frequency of occurrence of words. 
1.5.3 LOTKA'S INVERSE SQUARE LAW-
In 1926 Alfred J. Lotka proposed his inverse square law. It 
relates to the productivity of scientists in terms of number of 
papers published by them. He was interested in determining "If 
possible the part which men of different caliber contribute to the 
progress of science". 
Lotka was statistician working in an insurance company. He 
studied the productivity of authors by publication frequency as 
indicated in chemical abstract from 1907 to 1916. He collected 
6891 names of authors contributing 123 entries in literature on 
the basis of the data Lotka deduced a general equation for the 
relation between the frequency Y of persons making 'X' 
contribution as follows: 
X" Y = constant 
11 
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The law says that 
"The no. of scientist contributing n papers will be — to 
n' 
contributed only one paper 
No. of Authors a— (where n is no. of papers) 
If 100 authors make one contribution each, then 
. , f .. J • o No.of authors producing I paper 
No of authors producing 2 papers = ^ ~ j&_ji_r__ 
100 100 
- = 2 5 (2)^ 4 
25 Authors producing 2 papers 
No. of Authors producing 3 papers = No. of Authors producing 
1 paper 
n' 
^^^ = 100/9 = 11 
3^ 
^, , r XI ^ • A No.of authors producing \ paper 
Number of authors producing 4 papers = •- H -
n' 
.100 
1^ 00 
~ 16 
= 6 
In other words, for every 100 Authors contributing one 
article, 25 will contribute 2 articles about 11 will contribute 3 
12 
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articles and 6 will contribute 4 articles and so on increased by a 
constant factor. 
1.6 SOME OTHER EMPIRICAL LAWS 
1.6.1 Price's square root law of scientific Productivity. 
Derek J De Solla Price given this law in 1963. According to 
this law. "Half of the scientific papers are contributed by the 
square root of the total number of scientific authors". 
1.6.2 Garfield's Law of concentration: 
Eugene Garfield was enunciated this law in 1971. This law 
states that "A basic concentration of journals is the common core 
of nucleus of all fields" 
1.6.3 Sengupta's Law of Bibliometrics 
This law has been put forward by I N Sengupta in 1973 
which is also known as off selling weight age formula for re-
ranking periodicals to avoid discrimination against new journals, 
which necessarily have fewer citation credits. This is basically an 
extension of the Bradford's law. 
It states that "during phases of rapid growth of knowledge 
in a scientific discipline, articles of interest to that discipline 
appear in increasing number of Periodicals distant from that 
field" 
Mathematically this law stands in the following form: 
F (X + Y) = a + b log (X + Y) 
Where f (X + Y) is the cumulative number of references as 
contained is the first (X + Y) most productive journals. 
13 
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X indicates number of journals in same discipline and Y stands 
for number of journal's of unrelated discipline (Y >X) and 'a' & 'b' 
are two constant. 
1.7 BIBLIOMETRICS: ITS SUBDIVISIONS 
Bibliometrics study has also its sub divisions which are as 
follows. 
(a) Bibliometrics laws. 
(b) Citation analysis 
(c) Circulation theory 
(d) Information theory 
(e) Statistics etc 
1.8 AREAS OF APPLICATION OF BIBLIOMETRICS 
Bibliometrics has extensive application in identifying the 
research trends in a subject trends in authorship and 
collaboration in research; core periodicals obsolescence and 
dispersion of scientific literature useful in estimating the 
comprehensiveness of secondary periodicals. These 
bibliometrics techniques are new being consistently used to get 
factual and accurate data for information handling and transform. 
Some of the areas where bibliometrics techniques are used 
are as below: 
* To study the quantitative growth of a discipline and its 
literature quantitatively 
* To assess the research output i.e. productivity study of an 
individual scientist. An entire organization or of a country. 
14 
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* To undertake sociological studies of science and scientist. 
* To evaluate the growth of research of an individual or 
institution of a country. 
* To estimate comprehensiveness of secondary periodicals 
* To study past, present and predicts future of scientific 
classics. 
* To find out core journals by applying Bradford's law 
* To find out the productivity of scientists by applying Lotka's 
law. 
* To study the use of literature from different countries 
* To study the scattering of subject 
* To find out the relative use of different languages 
* To study the rate of collaborative research 
* To find out the trends in research activity 
1.8.1 APPLICATION IN LIBRARY MANAGEMENT 
It has been said that bibliometrics studies should ultimately 
help in the library management. It is true that knowledge of 
scattering and obsolescence. Can be utilized in the acquisition 
and management of stocks. But there is much more scope for 
investigation. Such investigations have been shown by A.D. Both 
while considering the optimum physical layout of a Library when 
it is desired to minimize the distance to traveled by the while 
picking up the books from the shelves. It is claimed that 
frequency ordered arrangement could lead to increase in 
efficiency by as much as ten times. 
15 
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1.9 LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the Bradford's 
distribution, some other researcher could not get the satisfactory 
results. Gross found that the scatter of research paper among 
physics journals deviated from that predicated by Bradford's 
Law. Out of 50 bibliographies studied by Chonez, only six 
followed the law. Therefore, he call the law pseudo scientific. 
1.9.1 Lotka's Law 
In the case of Lotka's Law it was found to fit in most cases. 
However, the value of indexing was found to vary for different 
groups of scientists. 
Another problem with Lotka's Law is that it totally ignores 
the potential authors who have not produced any publication so 
for. 
1.9.2 Citation Analysis 
In case of Citation Analysis, the common arguments 
against it are: 
(1) Too much of self-citation and in house citation. 
(2) Practice or citing only to get the favour of the powerful or 
to appear others. 
(3) Citation given just to dress up the paper. 
(4) Variation of citation rate during lifetime of paper. 
(5) Variation of citation rate with type of paper and specialty. 
(6) Negative citation. 
16 
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1.10. CONCLUSION 
Inspite of its some limitations, Bibliometric analysis has 
now become a well established part of information research, and 
quantitative approach to the description of documents and 
examination of services is gaining ground both in research and 
practice. 
Bibliometric studies have enabled to develop a body of 
theoretical knowledge and a group of technique and have 
facilitated its application for the further growth of knowledge 
based on bibliographical data. The past work by Lotka, Bradford 
and Zipf have been valuable in helping the librarian to assess the 
patterns of authorship, identifying the core collections and 
designing better retrieval systems. Bibliometric data provides 
precise and accurate observation particularly in the study of 
science and scientists. The information scientist makes use of 
this technique for economical and efficient management of 
material and service. The sociologist of science continues to 
utilize bibliometric techniques to analyze the structure of science. 
While, the historians found these techniques very useful in the 
development of an innovation university. Administration and 
officials of governmental agencies have been it as a tool for 
evaluating the effectiveness of their research programmes. The 
importance of bibliometric studies can be seen by estimating the 
literature on this topic. The literature on bibliometric studies 
occupies more than 25% of the total contribution in library and 
information science. 
17 
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Thus, the technique seems very promising in the realm of 
practical knowledge. In recent years, Bibliometric techniques 
present themselves as key to objective evaluation. 
18 
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CHAPTER-2 
STEM CELL 
0. INTRODUCTION: 
Stem Cells have the remarkable potential to develop into 
many different cell types in the body. Serving as a sort of repair 
system for the body, they can theoretically divide without limit to 
replenish other cells as long as the person or animal is still alive. 
When a stem cell divides, each new cell has the potential to 
either remain a stem cell or become another type of cell with a 
more specialized function, such as a muscle ceil, a red blood 
cell, or a brain cell. Research on stem cell is advancing 
knowledge about how an organism develops from a single cell 
and how healthy cells replace damaged cells in adult organisms. 
This promising area of science is also leading scientists to 
investigate the possibility of cell-based therapies to treat 
disease, which is often referred to as regenerative or reparative 
medicine. 
Stem cells are one of the most fascinating areas of biology 
today. But like many expanding fields of scientific inquiry, 
research on stem cells raises scientific questions as rapidly as it 
generates new discoveries. 
2.1 DEFINITIONS 
1. The rigorous definition of a stem cell requires that it 
possesses two properties: 
• Self-renewal - the ability to go through numerous cycles of 
cell division while maintaining the undifferentiated state. 
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• Unlimited potency - tiie capacity to differentiate into any 
mature cell type. In a strict sense, this makes stem cells 
either totipotent or pluripotent, although some muitipotent 
and/or unipotent progenitor cells are sometimes referred to 
as stem cells. 
2. An unspecialized cell that gives rise to a specific 
specialized cell, such as a blood cell 
3. Cells that have the ability to self-replicate and give rise 
to specialized cells. Stem cells can be found at different 
stages of fetal development and are present in a wide 
range of adult tissues. 
4. A cell from which a variety of other cells can develop 
through the process of cellular differentiation. Stem cells 
can produce only a certain group of cells (as with skin 
stem cells) or any cell in the body (as with embryonic 
stem cells). 
2.2 HISTORY 
Scientists have been interested in cell biology since the 
advent of microscopes in the 1800's. Cell propagation and 
differentiation were witnessed for the first time and cells were 
recognized as the building blocks of life, capable of giving rise to 
other cells and key to understanding human development. In the 
early 1900's European researchers realised that the various type 
of blood cells e.g white blood cells, red blood cells and platelets 
all came from a particular 'stem cell'. However, it was not until 
1963 that the first quantitative descriptions of the self-renewing 
activities of transplanted mouse bone marrow cells were 
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documented by Canadian researchers Ernest A McCulloch and 
James E Till. 
Research into adult stem cells in animals and in humans 
has been ongoing since this time, and bone marrow transplants -
actually a transplant of adult stem cells - have in fact been used 
in patients receiving radiation and chemotherapy since the 
1950's. Developments in biotechnology in the 1980s and 1990s 
saw the introduction of techniques for targeting and altering 
genetic material and methods for growing human cells in the 
laboratory. These advances really opened the doors for human 
stem cell research. 
Then in 1998 James Thomson, a scientist at the University 
of Wisconsin in Madison, successfully removed cells from spare 
embryos at fertility clinics and grew them in the laboratory. He 
launched stem cell research into the limelight, establishing the 
world's first human embryonic stem cell line which still exists 
today. Since this discovery, a plethora of evidence has emerged 
to suggest that these embryonic stem cells are capable of 
becoming almost any of the specialised cells in the body and 
therefore have the potential to generate replacement cells for a 
broad array of tissues and organs such as the heart, liver, 
pancreas and nervous system. 
Progress in stem cell research is now astounding, with over 
2,000 research papers on embryonic and adult stem cells being 
published in reputable scientific journals every year. Embryonic 
stem cell research has yet to yield any clinical trials however; 
adult stem cells are already being used in treatments for over 
one hundred conditions including leukaemia. Hunter's syndrome 
and heart disease. The possibilities for stem research are truly 
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endless, and yet unpredictable. If scientists can master the 
biochemistry behind stem cell development, stem cell technology 
could be used to produce replaceable tissues or organs and to 
repair defective tissues/organs damaged or destroyed by many 
of our most devastating diseases and disabilities. 
2.3 CHARACTERISTICS OF STEM CELL: 
Stem Cell has two important characteristics that 
distinguish them from other types of cells. 
1. They are unspecialized cells that review themselves for 
long periods through cell divisions. 
2. Under certain physiologic or experimental conditions, 
they can be induced to become cells with special 
functions such as the beating ceils of the heart muscle. 
2.4 TYPES OF STEM CELL: 
Scientists primarily work with two kinds of stem cells from 
animals and humans. 
2.4.1 EMBRYONIC STEM CELLS : 
As their name suggests, are derived from embryos, 
specifically, embryonic stem cells are derived from embryos that 
develop from eggs that have been fertilized in vitro in an in vitro 
fertilization clinic and then donated for research purposes with 
informed consent of the donors. They are not derived from eggs 
fertilized in a woman's body. The embryos from which human 
embryonic stem cells are derived are typically four or five days 
old and are a hollow microscopic ball of cells called the 
blastocyst. The blastocyst includes three structures: the 
trophoblast which is the layer of cells that surrounds the 
blastocyst; the blastocoel which is the hollow cavity inside the 
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blastocyst; and the inner cell mass which is a group of 
approximately 30 cells at one end of the blastocoel. 
LABORATORY TESTS ARE USED TO IDENTIFY EMBRYONIC 
STEM CELLS 
At various points during the process of generating 
embryonic stem cell lines, scientists test the cells to see whether 
they exhibit the fundamental properties that make them 
embryonic stem cells. This process is called characterization. 
As yet, scientists who study human embryonic stem cells 
have not agreed on a standard battery of tests that measure the 
cells fundamental properties. Also, scientists acknowledge that 
many of the tests they do use may not be good indicators of the 
cells most important biological properties and functions. 
Nevertheless, laboratories that grow human embryonic stem cell 
lines use several kinds of tests. These tests include: 
> Growing and sub-culturing the stem cells for many months. 
This ensures that the cells are capable of long term self 
renewal. Scientists inspect the cultures through a 
microscope to see that the cells look healthy and remain 
undifferentiated 
> Using specific techniques to determine the presence of 
surface markers that are found only on undifferentiated 
cells. Another important test is for the presence of a protein 
called Oct 4, which undifferentiated cells typically make. 
Oct 4 is a transcription, meaning that it helps turn genes 
on and off ai the right time, which is an important part f the 
processes of cell differentiation and embryonic 
development. 
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> Examining the chromosomes under a microscope. This is 
a method to assess whether the chromosomes are 
damaged or if the number of chromosomes has changed. It 
does not detect genetic mutations in the cells. 
> Determining whether the cells can be subcultured after 
freezing, throwing, and replanting. 
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Fig. 1.1 Differentiation of mouse embryonic stem cells 
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As long as the embryonic stem cells in culture are grown 
under certain conditions, they can remain undifferentiated 
(unspecialized). But it cells are allowed to clump together to form 
embryonic bodies, they begin to differentiate spontaneously. 
They can form muscle, cells, nerve cells, and many other cell 
types. Although spontaneous differentiation is a good indication 
that a culture of embryonic stem cells is healthy, it is not an 
efficient way to produce cultures of specific cell types. 
So, to generate cultures of specific types of differentiated 
cells heart muscle cells, blood cells, or nerve cells, for example 
scientists try to control the differentiation of embryonic stem 
cells. They change the chemical composition of the culture 
medium, alter the surface of the culture dish, or modify the cells 
by inserting specific genres. Through years of experimentation 
scientist have established some basic protocols or "recipes" for 
the directed differentiation of embryonic stem cells into some 
specific cell types. 
If scientist can reliably direct the differentiation of 
embryonic stem cells into specific cell types, they may be able to 
use the resulting, di differentiation cells to treat certain diseases 
at some point in the future. Diseases that might t be treated by 
transplanting cells generated from human embryonic stem cells 
include Parkinson's disease, diabetes, traumatic spinal cord 
injury, Purkinje cell degeneration, Duchenne's muscular 
dystrophy, heart disease, and vision and hearing loss. 
2.4.2 ADULT STEM CELLS 
An adult stem cell is an undifferentiated cell found among 
differentiated cells in a tissue or organ, can renew itself, and can 
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differentiate to yield the major specialized cell types of the tissue 
or organ. The primary roles of adult stem cells in a living 
organism are to maintain and repair the tissue in which they are 
found. Some scientists now use the term somatic stem cell 
instead of adult stem cell. Unlike embryonic stem cells, which are 
defined by their origin (the inner cell mass of the blastocyst), the 
origin of adult stem cells in mature tissues is unknown. 
Research on adult stem cells has recently generated a 
great deal of excitement. Scientists have found adult stem cells 
in many more tissues than they once though possible. This 
finding has led scientists to ask whether adult stem cells could 
be used for transplants. In fact, adult blood forming stem cells 
from bone marrow have been used in transplants for 30 years. 
Certain kinds of adult stem cells seem to have the ability to 
differentiate into a number of different cell types, given the right 
conditions. If this differentiation of adult stem cells can be 
controlled in the laboratory, these cells may become the basis of 
therapies for many serious common disease. 
WHERE ARE ADULT STEM CELLS FOUND AND WHAT DO 
THEY NORMALLY DO 
Adult stem cells have been identified in many organs and 
tissues. One important point to understand about adult stem cells 
is that there are a very small number of stem cells in each tissue. 
Stem cells are thought to reside in a specific area of each tissue 
where they may remain quiescent (non-dividing) for many years 
until they are activated by disease or tissue injury. The adult 
tissues reported to contain stem cells include brain, bone 
marrow, peripheral blood, blood vessels, skeletal muscle, skin 
and liver. 
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Scientists in many laboratories are trying to find ways to 
grow adult stem cells in cell culture and manipulate them to 
generate specific cells types so they can be used to treat injury 
or disease. Some examples of potential treatments include 
replacing the dopamine producing cells in the brains of 
Parkinson's patients, developing insulin producing cells for type 
diabetes and repairing damaged heart muscle following a heart 
attack with cardiac muscle cells. 
TESTS ARE USED FOR IDENTIFYING ADULT STEM CELLS 
Scientists do not agree on the criteria that should be used 
to identify and test adult stem cells. However, they often use one 
or more of the following three methods. 
(1) Labeling the cells in a living tissue with molecular 
markers and then determining the specialized cell types 
they generate; 
(2) Removing the cells from a living animal, labeling them in 
cell culture, and transplanting them back into another 
animal to determine whether the cells repopulate their 
tissue of origin; and 
(3) Isolating the cells, growing them in cell culture, and 
manipulating them, often by adding growth factors of 
introducing new genes, to determine what differentiated 
cells types they can become. 
Also, a single adult stem cell should be able to generate a 
line of genetically identical cells known as a clone which then 
gives rise to all the appropriate differentiated cell types of the 
tissue. Scientists tend to show either that a stem cell can give 
rise to a clone of cells in cell culture, or that a purified population 
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of candidate stem cells can repopulate the tissue after 
transplant into an animal. Recently, by infecting adult stem cells 
with a virus that gives a unique identifier to each individual cell, 
scientists have been able to demonstrate that individual adult 
stem cell clones have the ability to repopulate injured tissues in a 
living animal. 
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Fig. 1.2 Hematopoietic and stromal stem cell differentiation 
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As indicated above, scientists have reported that adult stem 
cells occur in many tissues and that they enter normal 
differentiation pathways to form the specialized cell types of the 
tissue in which they reside. Adult stem cells may also exhibit the 
ability to form specialized cell types of other tissues, which is 
known as transdifferentiation or plasticity. 
In a living animal, adult stem cells can divide for a long 
period and can give rise to mature cell types that have 
characteristic shapes and specialized structures and functions of 
a particular tissue. The following are examples of differentiation 
pathways of adult stem cells. 
Bone marrow stromal cells (mesenchymal stem cells) give 
rise to a variety of cell types: bone cells (osteocytes), cartilage 
cells (chondrocytes) fat cells (adipocytes), and other kinds of 
connective tissue cells such as those in tendons. 
Neural stem cells in the brain give rise to its three major 
cell types: nerve cells (neurons) and two categories of non-
neuronal cells astrocytes and oligodendrocytes. 
Epithelial stem cells in the lining of the digestive tract occur 
in deep crypts and give rise to several cell types; 
> absorptive cells 
> goblet cells 
> paneth cells and 
> enteroendocrine cells 
Skin stem cells occur in the basal layer of the epidermis 
and at the base of hair follicles. The epidermal stem cells give 
rise to keratinocytes, which migrate to the surface of the skin 
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and form a protective layer. The follicular stem cells can give rise 
to both the hair follicle and to the epidermis. 
ADULT STEM CELL PLASTICITY AND TRANS DIFFERENTIATION 
A number of experiments have suggested that certain adult 
stem cell types are pluripotent. This ability to differentiate into 
multiple cell types is called plasticity or transdiffferentiation. The 
following list offers examples of adult stem cell plasticity that 
have been reported during the past few year Hematopoietic stem 
cells may differentiate into; three major types of brain cells 
(neurons, oligodendrocytes, and astrocytes); skeletal muscle 
cells; cardiac muscle cells; and liver cells. 
Bone marrow stromal cells may differentiate into: cardiac 
muscle cells and skeletal muscle cells. 
Brain stem cells may differentiate into: blood cells and 
skeletal muscle cells. 
5. SIMILARITIES & DIFFERENCES BETWEEN EMBRYONIC 
AND ADULT STEM CELLS: 
Human embryonic and adult stem cells each have 
advantages and disadvantages regarding potential use for cell 
based regenerative therapies. Of course, adult and embryonic 
stem cells differ in the number and type of differentiated cells 
types they can become. Embryonic stem cells can become all 
cell types of the body because they are pluripotent. Adult stem 
cells are generally limited to differentiating into different cell 
types of their tissue of origin. However, some evidence suggests 
that adult stem cell plasticity may exist, increasing the number of 
cell types a given adult stem cell can become. 
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Large numbers of embryonic stem cells can be relatively 
easily grown in culture, while adult stem cells are rare in mature 
tissues and methods for expanding their numbers in cell culture 
have not yet been worked out. This is an important distinction, as 
large numbers of cells are needed for stem cell replacement 
therapies. 
A potential advantage of using stem cells from an adult is 
that the patient's own cells could be expanded in culture and 
then reintroduced into the patient. The use of the patient's own 
adult stem cells would mean that the cells would not be rejected 
by the immune system. This represents a significant advantage 
as immune rejection is a difficult problem that can only be 
circumvented with immunosuppressive drugs. 
Embryonic stem cells from a donor introduced into a patient 
could cause transplant rejection. However, whether the recipient 
would reject donor embryonic stem cells has not been 
determined in human experiments. 
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Fig. 1.3 Plasticity of adult stem cells 
34 
Stem Cell 
6. POTENTIAL USES OF HUMAN STEM CELLS 
There are many ways in which human stem cells can be 
used in basic research and in clinical research. However, there 
are many technical hurdles between the promise of stem cells 
and the realization of these uses, which will only be overcome by 
continued intensive stem cell research. 
Studies of human embryonic stem cells may yield 
information about the complex events that occur during human 
development. A primary goal of this work is to identify how 
undifferentiated stem cells become differentiated. Scientists 
know that turning genes on and off is central to this process. 
Some of the most serious medical conditions, such as cancer 
and birth defects, are due to abnormal cell division and 
differentiation. A better understanding of the genetic and 
molecular controls of these processes may yield information 
about how such diseases arise and suggest new strategies for 
therapy. A significant hurdle to this use and most uses of stem 
cells is that scientists do not yet fully understand the signals that 
turn specific genes on and off to influence the differentiation of 
the stem cell. 
Human stem cells could also be used to test new drugs. 
For example, new medications could be tested for safety on 
differentiated cells generated from human pluripotent cell lines. 
Other kinds of cell lines are already used in this way. Cancer cell 
lines, for example, are used to screen potential anti tumor drugs. 
But, the availability of pluripotent stem cells would allow drug 
testing in a wider range of cell types. 
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The most important potential application of human stem 
cells is the generation of cells and tissues that could be used for 
cell based therapies. Today, donated organs and tissues that 
could be used for cell based therapies. Today, donated organs 
and tissues are often used to replace ailing or destroyed tissue, 
but the need for transplantable tissues and organs for 
outweights the available supply. Stem cells, directed to 
differentiate into specific cell types, offer the possibility of a 
renewable source of replacement cells and tissues to treat 
diseases including Parkinson's and Alzheimer's diseases, spinal 
cord injury, stroke, burns, heart disease, diabetes, osteoarthritis, 
and rheumatoid arthritis 
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For example, it may become possible to generate healthy 
heart muscle cells in the laboratory and then transport those 
cells into patients with chronic heart disease. Preliminary 
research in mice and other animals indicates that bone marrow 
stem cells, transplanted into a damaged heart, can generate 
heart muscle cells and successfully repopulate the heart tissue. 
Other recent studies in cell culture systems indicate that it may 
be possible to direct the differentiation of embryonic stem cells or 
adult bone marrow cells into heart muscle cells. 
To realize the promise of novel cell based therapies for 
such pervasive and debilitating diseases, scientist must be able 
to easily and reproducibly manipulate stem cells so that they 
possess the necessary characteristics for successful 
differentiation, transplantation and engraftment. The following is 
a list of steps in successful cell-based treatments that scientists 
will have to learn to precisely control to bring such treatments to 
the clinic. To be useful for transplant purposes, stem cells must 
be reproducibly made to: 
• Proliferate extensively and generate sufficient 
quantities of tissue. 
• Differentiate into the desired cells type(s) 
• Survive in the recipient after transplant 
• Integrate into the surrounding tissue after transplant 
• Function appropriately for the duration of the 
recipient's life 
• Avoid harming the recipient in any way. 
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• Also to avoid the problem of immune rejection, 
scientists are experimenting with different research 
strategies to generate tissues that will not be rejected. 
7. CONCLUSION 
Stem cells are one of the most fascinating areas of biology 
today. But like many expanding fields of scientific inquiry, 
research on stem cells raises scientific questions as rapidly as it 
generates new discoveries. 
In a living animal, adult stem cells can divide for a long 
period and can give rise to mature cell types that have 
characteristic shapes and specialized structures and functions of 
a particular tissue. 
There are many ways in which human stem cells can be 
used in basic research and in clinical research. However, there 
are many technical hurdles between the promise of stem cells 
and the realization of these uses, which will only be overcome by 
continued intensive stem cell research. 
39 
chapter -III 
r r f OiBRometric stuify: 
Objectives dC F 
Metfiodotogy F 
V r r r r r r r r r r 
CHAPTER 3 
BIBLIOMETRICS: OBJECTIVES AND 
METHODOLOGY 
0. INTRODUCTION: 
The present study aims at identification and description 
of some of the characteristics of the literature published in the 
field of "Stem Cell^ 0ver the period of 3 years from 2004-2006 
with a view to identifying place, year, language, subject areas, 
forms of document, country of origin where the document is 
published. 
It is well known that knowledge is growing at very fast 
rate. It is necessary that new work and new findings should be 
highlighted among the research scholars and others who are 
interested in them. So bibliometric study will help the librarian 
In the selection of literature in the field of "Stem Cell". More 
precisely the main objectives of present study are. 
1. OBJECTIVES 
Before starting any study, the objective of the study 
should be kept in mind by the researcher. The present study 
aims at identification and describing some of the 
characteristics of literature published in the field of 'Stem Cell' 
over the period of years (2004-2006) with a view to identify the 
place, language, year, subject area, forms of documents, 
country of origin. The present study based on these main 
objectives: 
1. To know the most productive country on literature 
related to "Stem Cell" 
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2. To know the eminent authors in the field of "Stem Cell" 
3. To know the rate of collaborative research 
4. To know the language in which the most of literature 
on the subject has been published. 
5. To know the most used form of documents 
6. To find out chronological distribution of items. 
7. To know the most productive journals in the field of 
"Stem Cell" 
8. To Identify the scattering of subjects. 
9. To check the validity of Bradford's, Lotka's and Zipfs 
laws. 
2. BIBLIOMETRICS: METHODOLOGY 
The exponential growth of literature and rapid 
development of libraries, generated several evolutionary 
studies about the effectiveness and efficiency of information 
services. These studies led to the identification and application 
of appropriate qualitative measuring techniques known as 
BIbliometrics. 
Research in any area calls for systematic methodologies. 
The methodology for conducting the bibliometric study has 
been diagrammatically represented below: 
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2.1 Selection of Source Document 
To undertake the bibliometric study on the literature of 
"stem cell" the Index Medicus was found to be the most 
comprehensive and appropriate source of literature in the field 
of medical science, index Medicus is available on internet 
through PubMed (Publication of Medicine), which online 
service of National Library of Medicine (NLM). 
2.2 Collection of Data 
The most important task was to select the document 
from which data has been drawn on the subject stem cell 3582 
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reference from the 3 volumes of Index Medicus i.e. from 2004 
to 2006 was written on "5 x 3" square inches catalogues card. 
2.3 Analysis and interpretation of data 
All 3582 references (cards) were arranged and 
rearranged in order to complete the following studies. 
2.3.1 Ranicing of Periodicals 
The main objective of this study is to identify the core 
periodicals (journal) containing the research literature on 
"Stem cell". To conduct this study, the items published in 
different periodicals were grouped together and conducted. It 
is necessary to know the most productive periodicals in the 
subject. 
2.3.2 Country wise distribution of items 
it is done to identify the place of origin of documents, 
which is given in Index Medicus (online) The entries were 
grouped on the basis of their place of origin. They were then 
counted and ranlced in a table . 
2.3.3 Subject wise distribution of items 
Though most of the literture on a given subject is 
published in core journals but sometimes some material of 
research value is published in the journals belonging to related 
fields. The information about the subject fields of periodicals 
was obtained from Ulrich International periodicals Directory 
on CD. This analysis identifies the core subjects as well as 
related subjects on the 'Stem Ceil'. 
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2.3.4 Year wise distribution of items 
In this analysis year of origin of item were studied to 
know how many items belong to a particular time period on the 
basis of frequency of items belonging to a particular year. The 
data was analyzed and tabulated to find the most productive 
year of items. 
2.3.5 Language wise Distribution of items 
In the study an attempt has been made to analyze the 
language wise distribution of items. Since the source of 
document is of international level, and have comprehensive 
coverage and articles are published in almost all languages of 
the world. So researcher analyzed the items language wise. In 
the index itself the language of original text is given. While 
collecting the data, noted according to the language and them 
arranged according to their rank, in order to know dominant 
language. 
2.3.6 Form-wise Distribution 
There are variety of forms of documents in which 
literature on "stem cell" are published. There are articles, 
Research report, News letter etc. The analysis has been done 
to know the major forms of documents used for producing new 
information in the subject under study. These have been 
tabulated to find out most used source material. 
2.3.7 Ranking of Authors 
The researcher analyzed the authors on the basis of 
their frequency of occurrence i.e., in how many times an author 
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occurs. This study has been conducted to know the eminent 
personalities in the field of "stem cell" Ranking of authors is 
done to identify the most productive contributions in the 
subject. For the purpose of ranking of authors, the research 
arranged them alphabetically, surname of each author is the 
basis for alphabetization. So all authors were retrieved, 
arranged and tabulated in the order of decreasing frequency of 
their contribution. 
2.4 Application of bibliometric Laws 
The whole study depends upon the application of 
bibliometric laws such as Lotka, Bradford and Zipfs Laws. 
These laws were applied to the analyzed data to check their 
validity. 
CONCLUSION 
The last step of this study Is to conclude the findings of 
the study. 
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CHAPTER-4 
DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
The required data on the topic "Stem Cell" was collected from 
Internet through PubMed (Publication of Medicine) which is online 
service of National Library of Medicine (NLM) USA. For the purpose 
3582 items covering a period from 2004-2006 were selected on the 
subject. The collected data was analyzed as given below: 
4.1 Ranking of periodicals 
In the present era, journals play an important role in 
Scientific communication of current information. The articles 
published in scientific journals provide nascent microthought to 
the researcher. It may be found that certain core journals 
contribute most of the literature on particular topic. This 
information of core journals in various subjects will go a long way 
in preparing the subscription list of journals by the librarian. The 
present study is therefore meant to identify the most important 
journals, constituting the most of the literature of research value 
in the field of'Stem Cell'. 
In the collected data, all the 3582 references were found to 
be published in 571 periodicals, which have been ranked up to 
45*^ positions. However, table 4.1 lists only 184 periodicals in 
which the frequency of occurrence of items is up to 04. The 
periodicals with less than 04 items have not been considered. 
Table 4.1 shows that the first rank was occupied by the 
journal titled 'Journal of Biological Chemistry' which accounts for 
4.88% of total references. Next four positions are occupied by 
journals like 'Blood' (4.52%), 'Haemotologica' (4.21%) 'Cancer 
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Research' (2.95%) and 'Molecular and Cellular Biology' (2.68%) 
respectively. 
Table 4.1 and 4.1.1 shows that most of the literature on 
'Stem Cell' appeared in 13 periodicals as total number of 1192 
items constituting 33.27% of the total, appeared in those 
periodicals. They may be regarded as core journals in the field of 
'Stem Cell'. 
The journals having their frequency of occurrence in the 
range of 53-175 Is 13, those in range of 21-45 is 16, in range of 
11-20 is 28, and those in range of 08-10 is 22. However the 
number of items, covered under the range of 21-45 are more 
than the items covered under the range of 08-10 (Table 4.1.1). It 
is therefore, obvious that though most of the literature 
constituting 33.27% references appeared in 13 core journals, the 
number of periodicals have been increasing for finding out much 
less number of items I.e. as many as 36 periodicals covered only 
229 items (6.39%), 69 periodicals covered 305 items (8.51%). 
This is in accordance with Bradford's Law of Scattering. 
The present ranking list may be useful for the libraries in 
taking policy decisions regarding the subscription list of 
periodicals on the subject. 'Stem Cell' and related diseases. It 
will be equally important for the documentalists in preparing an 
exhaustive documentation list. The study may be useful for the 
scientists, as they would know the most important / productive 
journals carrying the highest percentage of items. 
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Table-4.1 
RANKING OF PERIODICALS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21, 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
Name of Periodicals 
Journal of Biological Chemistry 
Blood 
Haematologica 
Cancer Research 
Moiecular&Celular Biology 
Clinical Cancer Research 
Journal of Clinical Investigation 
Arthritis & Rheumatism 
Molecular Biology of the cell 
Human Molecular Genetics 
FASEBJ: official Journal of the Federation of 
American Society 
Journal of Cellular & Molecular Medicine 
Chinese Medical Journal 
Journal of Clinical Microbiology 
World Journal of Gastroengerology 
Journal of Lipid Research 
Medical Science Moniter 
Science 
Genes & Development 
Molecular Vision 
Diat>etes 
Place 
U.S.A. 
U.S.A. 
Italy 
U.S.A. 
Portugal 
U.S.A. 
U.S.A. 
U.K. 
U.S.A. 
U.K 
U.S.A. 
Romania 
Chinese 
U.S.A. 
China 
U.S.A. 
Poland 
Bangladesh 
U.S.A. 
U.S.A. 
Finland 
Freq. 
175 
162 
151 
106 
96 
73 
72 
69 
62 
60 
59 
54 
53 
45 
43 
38 
36 
32 
29 
28 
28 
Freq. 
%age 
4.88 
4.52 
4.21 
2.95 
2.68 
2.03 
2.01 
1.92 
1.73 
1.67 
1.64 
1.50 
1.47 
1.25 
1.20 
1.06 
1.00 
0.89 
0.80 
0.78 
0.78 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
21 
22 
23 
24 
25 
25 
26 
26 
27 
27 
28 
28 
28 
29 
29 
30 
30 
31 
31 
31 
32 
32 
33 
33 
34 
Biological & Pharmaceutical Bulletin 
Journal of Neuro Chemistry 
Oncologist 
Nueieic Acids Pisearch 
Yonsei Medical Joumal 
BMC Genomics 
Journal of Korean Medical Science 
Journal of Bioscience 
PLOS Medicine 
Swiss Medical Weekly 
Experimental & Molecular Medicine 
Canadian Medical Association Joumal 
New England Journal of Medicine 
Journal of American Medical Association 
Breast Cancer Research 
Neoplasia 
European Respiratory Joumal 
Acta Pharmacologica Sinica 
Proceedings of the American Thoracie 
Society 
Journal of Carcinogenesis 
Mechanics & Chemistry of Bio System 
BMC Bioinformetrics 
BMC Cell Biology 
Revista Esponola de Cardiologica 
Journal of Pharmacological Sciences 
U.S.A. 
U.K. 
U.S.A. 
U.K 
Koria 
U.K. 
Koria 
India 
U.S.A. 
Switzerland 
Koria 
Canada 
U.K. 
U.S.A. 
U.K. 
Spain 
Switzerland 
China 
U.S.A. 
U.K. 
U.S.A. 
U.K 
U.K. 
Spain 
Japan 
27 
26 
24 
23 
22 
21 
21 
20 
20 
18 
18 
18 
17 
17 
16 
16 
15 
15 
15 
15 
14 
14 
13 
13 
12 
0.75 
0.72 
0.67 
0.64 
0.61 
0.61 
0.58 
0.58 
0.55 
0.55 
0.50 
0.50 
0.05 
0.47 
0.47 
0.44 
0.44 
0.41 
0.41 
0.41 
0.39 
0.39 
0.36 
0.36 
0.33 
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47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
36 
36 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
38 
PLOS Genetics 
Virol Sinica 
Retrovirology 
Indian Journal of Medical Research 
Tokyo Journal of Experimental Medicine 
Molecular Cancer 
European Cells & Material 
Texas heart Institute Journal 
Mediators of Inflannation 
Molecular System Biology 
Kardiologica Polska 
American Journal of Medicine 
European 
Clinical Science 
British Medical Journal 
Critical Core Medicine 
Expert opinion Investigation Drugs 
Annals of Pharmacotherapy 
Annals of review of Medicine 
Ethmicity & disease 
Vnitrni Lekarski 
African Journal of Medicine 
Intensive core Med. 
Newzeland Medical Journal 
Academic Emergency Medicine 
Clinica Science 
U.S.A. 
China 
Franch 
India 
Japan 
U.K. 
Switzerland 
U.S.A. 
U.K. 
U.S.A. 
Poland 
U.S.A. 
U.K. 
U.K. 
U.K. 
U.S.A. 
U.K. 
U.S.A. 
U.S.A. 
Canada 
Poland 
Nigeria 
U.S.A. 
Newzeland 
U.S.A. 
U.K. 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
08 
0.33 
0.33 
0.33 
0.33 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.27 
0.27 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.22 
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73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
38 
38 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
Journal of Nuclear Medicine 
Quality of life Research 
Revice Medical De 
Ca Review du Practician 
Zhongua Nei Reza Zlu 
MMW fortocher der Medical 
Archives of internal Medical 
Infectious Disease 
Micro. & Immunology 
Joumal of Contemporary Dental Practice 
Kauhsicing Joumal of Medical Science 
Joumal of Orthodoxy Surgery 
Japanise Circulation Journal 
Japanise Journal of Infectious disease 
Antimicrobilogy Agents Chemotherapy 
Genome Research 
International Joumal of Developmental 
Biology 
Magyar Qnkologica 
Medicina 
Journal of Medical Investigation 
American Family Physician 
Minirva Anestesiologi 
Journal of Panacreas 
Circulation Journal 
Duodecin 
U.S.A. 
U.K. 
Switzerland 
France 
China 
Germany 
U.S.A. 
U.S.A. 
Japan 
U.S.A. 
Taiwan 
Hong Kong 
Japan 
Japan 
U.S.A. 
Canada 
Canada 
Hungry 
Argintina 
Japan 
U.S.A. 
Italy 
U.S.A. 
U.S.A. 
Finland 
08 
08 
08 
08 
08 
08 
08 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
06 
06 
06 
06 
06 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.16 
0.16 
0.16 
0.16 
0.16 
51 
(Data anaCysis, Interpretation ^(Presentation 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 
41 
41 
Lancet 
Development Clinical Journal of Medicine 
Phaimacotherpay 
Acta Physiologica Scandinavica 
Singapore Medical Journal 
Nippon Romen Igakkai Zasshi 
Hypertension Research 
Asian Journal Andrology 
Critere 
Boilogy Blood Marrow transplant 
Neuran 
Matrix Biology 
Experimental Gerontology 
Brazai Oral Research 
British Journal of Hematology 
Vax Sanguinis 
Transfusion Sc. 
Journal of Laboratory & Clinical Medicine 
Thrombosis Research 
Nippon Suisan Goxxasi 
American Journal of Surgical Pathology 
Tropical Medicine & international Health 
Australian Journal of Medical Science 
Pediatrics International 
Human Pathology 
Acta Pediatrica Japanica 
U.K. 
U.S.A. 
U.S.A. 
U.K. 
Singapore 
Koria 
Japan 
China 
Canada 
U.K. 
U.S.A. 
Netherlands 
U.S.A. 
Brazil 
U.K. 
U.K. 
U.K. 
U.S.A. 
U.K. 
Japan 
USA 
U.K. 
Australia 
U S A 
Japan 
Japan 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
05 
05 
05 
05 
05 
05 
05 
05 
0.16 
0.16 
0,16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0,16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
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124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
42 
42 
42 
42 
42 
Acta Medica Portuguesa 
EMBO Reports 
Journal of Rheumatology 
Archives de la sociedad 
Klinicheskia Meditsina 
Transplantation Procedings 
Polsix Archiwum Medyeyny Wewnetrznoz 
Arquivos Braisileirors de Cardiologica 
Ethnicity & Disease 
Kyobu Goka 
Orvosi Hetilop 
Seminars in Nephrology 
Anesthecian & Analgasia 
Current Opinion Investigation Drugs 
Clinical Science 
Journal of Nuclear Medicine 
Mayo Clinic Proceeding 
Quality of life Research 
Energyjng Infectious Diseases 
Microbiology & Immunology 
Preventive Veterinary Medicine 
Journal of Travel Medicine 
Journal of Wild life Diseases 
Biomedical 
Acta Tropica 
Hydridoma & Hybridomics 
Japan 
Portugal 
Canada 
Canada 
Chile 
Germany 
Norway 
Poland 
Brazil 
Canada 
Japan 
Hungary 
U.S.A 
U.S.A 
U S A 
U.K. 
U.S.A 
U.S.A 
U.S.A 
U.S.A 
Japan 
Netherlands 
Canada 
Newzeiand 
Japan 
U.S.A 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0,13 
0.13 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
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150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
Communication Disease & Public Healtli 
Tropical Dortor 
Swiss & Week 
Southern Medical 
Annals Digiene 
Cast Mediterranean 
Laboratory Animals 
The EMBO Jour 
BMJ (Clinical Research Education) 
Memorias Institute Oscual. 
La Perue due Practician 
Ethiopian Medical Journal 
Veprasy Virology 
Drugs of today 
Medical Hypothesis 
Journal of Autoimmune 
Panminerva Medica 
Free Radial Biology & Medicine 
Renal Failure 
Journal of clinical epidemology 
Virchows Archiu 
Journal of Medical Research Institute 
Anatomy Embryology 
Tessice Antigens 
Pathology International 
Injury 
U.S.A 
U.K. 
U.K. 
Switzerland 
U.S.A 
Italy 
U.K. 
U.K. 
U.K. 
Japan 
Brazil 
France 
Ethiopica 
Russia 
U.S.A 
U.K. 
Germany 
Italy 
Australia 
Israel 
U.S.A 
Belgium 
Egypt 
Germany 
U.K. 
Japan 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
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176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
42 
42 
42 
42 
42 
42 
42 
42 
42 
Behaviour Research & Therapy 
Kurusne Medical Journal 
American Jour of Physiology 
Ultrasound in Medicine & Biology 
Spinal Cord 
Surgical Neurology 
Opthalmologica 
Age & Ageing 
Jour of Saitama Medical School 
U.K. 
Netherland 
Japan 
France 
U.S.A 
Spain 
China 
Spain 
U.K. 
04 
04 
04 
04 
04 
04 
04 
04 
04 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
55 
(Data anaCysis, Interpretation ^Presentation 
TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Freq. 
Range 
53-175 
21-45 
11-20 
08-10 
06-07 
04-05 
01-03 
Total 
No. of 
Periodicals 
13 
16 
28 
22 
36 
69 
387 
571 
No. of 
items 
1192 
465 
396 
192 
229 
305 
803 
3582 
%age 
33.28 
12.98 
11.06 
5.36 
6.39 
8.51 
22.41 
99.99 
Cumulative 
%age 
33.28 
46.26 
57.32 
62.68 
69.07 
77.58 
99.99 
4.2 COUNTRY WISE DISTRIBUTION 
It is a well-known fact that certain countries give more research 
output in a particular subject than others. This information is very much 
useful not only for the information managers in finalizing the subject 
description list of periodicals but also for the research scholars as they 
tend to know the countries regarded as leaders in the field. 
Table 4.2 contains a list of 30 countries producing research 
material on "Stem Cell". These countries have been ranked on the basis 
of frequency of occurrence of items. It was observed that 54.52% of the 
total articles were published from USA only. This is followed by UK, 
France, Germany, Italy by producing 12.33%, 5.49%, 4.66% and 3.76% 
research items respectively. 
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The analysis not only shows the most research on "Stem Cell" but 
also indicates the wide coverage of Index Medicus(on line), as the 
periodicals from 30 countries of the world have been listed. 
TABLE 4.2 
COUNTRY-WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Name of 
the country 
USA 
UK 
France 
Germany 
Italy 
Japan 
Canada 
Spain 
Switzerland 
New Zealand 
Finland 
Poland 
Russia 
China 
Freq. of 
Occur. 
1953 
442 
197 
167 
135 
105 
92 
83 
73 
63 
43 
35 
29 
25 
%age 
Freq. 
54.52 
12.33 
5.49 
4.66 
3.76 
2.93 
2.56 
2.31 
2.03 
1.75 
1.20 
0.97 
0.80 
0.69 
Commu. 
%age 
Freq. 
54.52 
66.85 
72.34 
77.00 
80.76 
83.69 
86.25 
88.56 
90.59 
92.34 
93.54 
94.51 
95.31 
96.00 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Sweden 
Brazil 
Netherlands 
Norway 
South Africa 
Nigeria 
Australia 
Taiwan 
Hungary 
Denmark 
Belgium 
India 
Slovokia 
Republic of Koria 
Romania 
Egypt 
Total 
21 
19 
12 
11 
09 
09 
08 
08 
07 
07 
07 
06 
06 
05 
03 
02 
3582 
0.58 
0.53 
0.33 
0.30 
0.25 
0.25 
0.22 
0.22 
0.19 
0.19 
0.19 
0.16 
0.16 
0.13 
0.08 
0.05 
99.83 
96.58 
97.11 
97.44 
97.74 
97.99 
98.24 
98.46 
98.68 
98.87 
99.06 
99.25 
99.41 
99.57 
99.70 
99.78 
99.83 
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4.3 SUBJECT WISE DISTRIBUTION 
According to the Bradford's Law of scattering as explained earlier, 
most of the information on a given subject appears in certain core 
journals. However, a significant amount of literature is published in the 
journals of other related or marginal subjects. This analysis has been 
done on the basis of subject field of periodicals publishing the literature. 
"Ulrich International Periodicals Directory" on CD has been used to find 
out the subject fields of various periodicals. 
Table 4.3 shows that the total number of 3582 Items appearing in 
571 journals, belong to 23 different subjects. The table gives a subject 
wise break up in the field of "Stem Cell". This data shows that the highest 
percentage of documents i.e. 2040 items constituting 56.95% of the 
collected data fall under "Medical Science". The second, third, fourth and 
fifth position is occupied by 'Biology' with 713 items (19.90%), 'Medical 
science-Oncology' with 302 items (8.43%), 'Medical Science - -
Hematology' with 177 items (4.94%) and Medical 'Science -
Cardiovascular disease' with 102 items (2.84%) respectively. 
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TABLE 4.3 
SUBJECT WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
Rank 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
Subject Area 
Medical Science 
Biology 
Medical Science- Oncology 
Medical Science -Haemotology 
Medical Science -Cardiovascular 
Diseases 
Biology- Biological Chemistry 
Biology-Genetics 
Medical Science - Communicable 
Disease 
Pharmacy 
Medical Science -Endocrinology 
Biology - BioEngineering 
Biology-Microbiology 
Biology-Biotech. 
Medical Science - Rheumatology 
Medical Science -Surgery 
Boilogy-Biological Chemistry 
Medical Science -Anesthesiology 
Medical Science -Respiratory 
Disease 
Medical Science —Experimental 
Medicine 
Biology-Cytology & Histology 
Sciences: Comprehensive Work 
Medical Science -Gastroentology 
Veterinary Science 
Total 
Freq. 
of 
Occur. 
2040 
713 
302 
177 
102 
73 
39 
20 
19 
17 
12 
10 
09 
08 
08 
07 
06 
05 
04 
04 
03 
02 
01 
3582 
Freq. 
%age 
56.95 
19.90 
8.43 
4.94 
2.84 
2.03 
1.08 
0.55 
0.53 
0.47 
0.33 
0.27 
0.25 
0.22 
0.22 
0.19 
0.16 
0.13 
0.11 
0.11 
0.8 
0.5 
0.5 
99.73 
Cumm. 
Freq. 
56.95 
76.85 
85.28 
90.22 
93.06 
95.09 
96.17 
96.72 
97.25 
97.72 
98.05 
98.32 
98.57 
98.79 
99.01 
99.02 
99.36 
99.49 
99.60 
99.71 
99.63 
99.68 
99.73 
60 
60 
50 
40 
5 30 
s 
20 
10 
56.95 
19.9 
Diagram No. 4.3 Representing 
Subject wise Distribution of items 
•Med. Sc. BBiotogy 
OMed. Sc.-Oncology OMed. Sc.-Haemotology 
• Med. Sc-Cardjovascular disease D Others 
8.43 
6.94 
4.94 
I 2.84 
Subjects 
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4.4 YEAR WISE DISTRIBUTION 
This study is useful in knowing the currency of information in the 
indexing and abstracting services. The main objective of the 
chronological study is to find out current information published in Index 
Medicus (on line). This study is useful in knowing the most productive 
year of items ranked. Through this study we will be able to know that how 
many articles were published in which year. 
Table 4.4 shows the chronological scattering of all references. It is 
to be obsen/ed that the total frequency of occurrence of items in the year 
2004, 2005, and 2006 were 1137, 1168 and 1277 respectively. However, 
the highest percentage of frequency of occurrence of items in the three 
volumes of Index Medicus (online) was, i.e. 35.65% in 2006. this is 
followed by 2005 and 2004 with a total percentage of frequency of 
occurrence as 32.52% and 31.63% respectively. However, some 
references in the year 2004, 2005 and 2006 published in the year 2000, 
2001, 2002 and 2003 respectively were also found. 
TABLE 4.4 
YEAR WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Period 
of 
origin 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
Total 
Freq. of occurrence of 
items 
2004 
1 
-
2 
1 
1136 
-
-
1137 
2005 
-
-
1 
-
-
1967 
-
1168 
2006 
2 
1 
1 
-
-
-
1273 
1277 
Total 
Freq. of 
occur. 
3 
1 
4 
1 
1133 
1167 
1273 
3582 
%age 
of 
freq. 
of 
Occur 
0.08 
0.03 
0.11 
0.03 
31.63 
32.52 
35.53 
99.93 
Cumm. 
%age 
0.08 
0.11 
0.22 
0.25 
31.88 
64.40 
99.93 
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4.5 LANGUAGE WISE DISTRIBUTION 
It is always useful for the researchers and the information scientists 
to know the language(s) in which material in their area of specialization is 
published. This type of study provides information about the most 
dominant language(s) in which the literature on the subject "stem cell" is 
being produced. 
Table 4.5 shows the distribution of items according to the 
languages of publication. 3210 items (i.e. 89.61%) of a total of 3582 
items were published in English language. 
The second and third ranks were occupied by Spanish, Greek 
Modern with 72 (2.01%) and 57 (1.59%) items respectively. This is 
followed by Japanese, German, Russian, etc. 
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TABLE-4.5 
LANGUAGE-WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
16 
17 
17 
18 
19 
20 
Name of 
languages 
English 
Spanish 
Greek Modern 
French 
Japanese 
German 
Russian 
Italian 
Finnish 
Chinese 
Polish 
Swedish 
Norwegian 
Hungarian 
Danish 
Dutch 
Czech 
Slovak 
Hebrew 
Ukrainian 
Belgian 
Portuguese 
Total 
Freq. 
3210 
72 
57 
48 
33 
24 
19 
16 
13 
12 
11 
10 
09 
08 
08 
07 
06 
05 
05 
04 
03 
02 
3582 
Freq. 
%age 
89.61 
2.01 
1.59 
1.34 
0.92 
0.67 
0.53 
0.44 
0.36 
0.33 
0.30 
0.25 
0.25 
0.22 
0.22 
0.19 
0.16 
0.13 
0.13 
0.11 
0.083 
0.055 
99.81 
Cumm. 
Freq. 
%age 
89.61 
91.62 
93.21 
94.55 
95.47 
96.14 
96.67 
97.11 
97.47 
97.70 
98.00 
98.27 
98.52 
98.74 
98.96 
99.15 
99.31 
99.44 
99.57 
99.68 
99.76 
99.81 
99.81 
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4.6 FORM WISE DISTRIBUTION 
The analysis of table 4.6 shows that the literature on the subject 
"Stem Cell" are published in 8 different forms. The main objective of this 
analysis is to know the forms in which the literature on this is being 
published. This study helps the information scientists / librarians in 
knowing the most productive form of literature on the subject. 
Analysis of collected data shows that 3016 items constituting 
84.19% of the total data was published in the form of periodical article. 
The next three positions were occupied by Reviews, clinical trials, and 
letters with 189 (5.27%), 150 (4.18%) and 111 (3.09%) references 
respectively. 
It may be stated that articles published in journals are the most 
vital media of communication among scientists belonging to the subject 
"Stem Cell". 
TABLE 4.6 
FORM-WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
Name of forms 
Articles 
Reviews 
Clinical trials 
Letters 
Editorials 
Practice guidelines 
Addresses 
Meta-Analysis 
Total 
Freq. 
3016 
189 
150 
111 
92 
10 
8 
6 
3582 
Freq. 
%age 
84.19 
5.27 
4.18 
3.09 
2.56 
0.27 
0.22 
0.16 
99.94 
Cumm. 
Freq. 
%age 
84.19 
89.46 
93.46 
96.73 
99.29 
99.56 
99.78 
99.94 
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4.7 RANKING OF AUTHORS 
The prime objective of this study is to find out the authors 
whose contribution is significant in the field of "stem cell" For this 
purpose a ranked list of most productive authors has been 
prepared and presented in the table 4.7 
This table gives the name of authors with their individual 
contributions (i.e. number of papers). From the analysis, it was 
found that 690 (i.e., 19.26%) items were written by single authors 
and 2592 (i.e. 72.36%) items were written by more than one i.e. 
multiple authors. This shows the present trend of research in which 
joint efforts are involved to complete a research work. It may be 
noted that name for multiple authors were not given for each item 
in Index Medicus(on line). 
Although this study is not sufficient to know the major 
contributors exactly, yet the present ranked list may be of 
considerable help to know the name of significant authors in "Stem 
Cell" during 2004-2006. The name of first four most productive 
authors are: 
1. Liul, Y (15 items) 
2. Taupin, P (12 items) 
3. Liul, S (10 items) 
4. Hasthore,S (10 items) 
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TABLE 4.7 
RANKING OF AUTHORS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
Rank 
1 
2 
3 
3 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
Author's name 
Liu, Y. 
Taupin, P. 
Liu, S. 
Hasthore, S. 
Tolar, J. 
Etom, M. 
Horslay 
Song. WX 
Beech, J.S. 
Anderson, A.R. 
Park, SH 
Lamande, S.R. 
Tsujino, 1. 
Mortins, C. 
Goon, PK 
Veldman, BA 
Tannert, C 
Dorner, D 
Frequency 
15 
12 
10 
10 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
6 
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19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
Boers, W. 
Figueroa, C 
Zhigang, Z 
Jamieson, CH 
Dongherty, SM 
Van Hoof, D. 
Kostri, A. 
Tomita, A. 
Shin, IS 
Kobori, M. 
Lu, J. 
Lowell, S. 
Coleman, TR 
Beidal, MG 
Lefrere, F. 
Delninger, M 
Jerusalem, G. 
Tyndall, A 
Antonlmi, D. 
Hu. P. 
Zhon, T. 
Homanies 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
Okuyoma, H. 
Kopp, J. 
Nihiberg, K. 
Sokol, JA 
Schulg, WA 
Lee Goff, C. 
Mann, CJ 
Humer, HD 
Ohnishio, A 
Parimon, 1 
Inoves, 1 
Ediich, F 
Komarova, S 
Yahta, Y 
Bermejo, J. 
Garcia Arias, MB 
Chen. TG 
HO, YC 
Li, CM 
Tortano, Y 
Cia, X 
Deri-Ju, JQ 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6H 
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63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Hoover, SE 
Mendoza, R. 
Suzuke, M 
Sheffder, DJ 
Biondi, A 
Luzf, Cai, SQ 
Zheng,1 
Vink, SR 
Schot, BW 
Gratwohl, A 
Mejovei, A 
Bengwan, VS 
Giraud, G 
Sizzano, F/ 
Veasveld, LT 
Bos, GM 
Cimino, G 
Pane, F 
Bonab, MM 
Hing, K. 
Barlogie, B 
Zengen, E 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
Kristt, D 
Ozdenir, 0 
NielJves 
Jin, T 
Nakatani, H 
Englverd, J A 
Hirohata, S 
Miura, Y 
Baver, R. 
Sins, JK 
Zhang, W 
Nguyen, N 
Miller, SJ 
Steet, R 
Dutt, S 
Train, YM 
Middleman, EJ 
Hriaq, SJ 
Matsuyama, W 
Kloner, RA 
Blackford, R 
Vandeuouda, KH 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
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107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Azwrra, AL 
Crowston, JG 
Jinnai, 1 
Lee, KM 
Micera, A 
Wu, ZY 
Elder, GA 
Fodde, R 
Ito, Y 
Park, SA 
Rolink, AG 
Kim, DH 
Saraswathi, TR 
Thorsby, E 
Iwata, Y 
Bernstein, A 
Cobrinik, D 
Boeckh, M. 
Sato, A 
lmaizumi,M. 
Vander Berg.M 
Greiner.J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Perfettl.v 
Bogunia_Kubik,K 
Kawazoe.H 
Liu.G 
Muranski.P 
Xu,J 
Cohen,SM 
Kanagat.S 
Min.KW 
Santana.A 
Ganss.R 
Cairns.J 
Gentile.G 
Park.KS 
Bauer, S 
Zulewski, H. 
Fatima, A 
Jang,J 
Ross, JJ 
Muclir, A 
Horvath, S 
Ge, X 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Lee, RH 
Rani, SB 
Vondem Borne, PA 
Radb, MS 
Deschler, B 
Oppliger Leibundgut, E 
Friedberg, JW 
Rosti, V 
Salasznyk, RM 
Shoda, H 
Berger, BK 
Hu, Y 
Kennedy, JA 
Steenvoorden, MM 
Guan, YS 
Leung,Y 
Juuti - Unsitalo, KM 
Libbercht, L 
Uprideard, SL 
Radke, JR 
Chang, H 
Randell, SH 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Herzog, EL 
Anderson, C 
Bobrow, JC 
Sakariassen, PO 
Jennings, JJ 
Tan, W 
Yang, FC 
Koudo, S 
Yasuda, A 
Piolettl. DP 
Stieger, B 
Harousseau, JL 
Serrano, SM 
Du, J. 
Battaglia, E 
Ziv, 1 
Liu, HZ 
Fawzi - Granclier, S 
Onishi, Y 
Hai, R 
Boader, E 
Liou, HL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Lamvik, J 
Chehata, S 
Robert - Richard, E 
Erad, V 
Granetl, M 
Williams, DA 
You, X 
Zhou, GL 
Linen Jansen, P 
Porteus, MH 
Kasashima, Kl 
Bonora, A 
Carlson, MA 
Reeves, M 
Trovato - Sallnaro, A. 
Garey, AL 
Mpollo, MS 
Mbonye, UR 
Shouo,Y 
Szegedi, 1 
Koch, P 
Yu, HY 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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217. 
218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
238. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hu, CH 
Tan, EL 
Kusuyama, T. 
Xu, LP 
Fadie, R. 
Fiegel, HC 
Ko, SY 
Teichert, M. 
Wang, SY 
Thuixe, S 
Quante, M. 
Ding, J 
Ceu, H 
Josephson, R 
Fadan, R 
Bowers, RR 
Augestad, LB 
Raginanthan, N. 
Chester, N 
Watford, WT 
Dalkilic, 1 
Gamat, YM 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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239. 
240. 
241. 
242. 
243. 
244. 
245. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 
256. 
257. 
258. 
259. 
260. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Poulalhon, N 
Alirol, E 
Shi, J 
Casanant, Nc 
Feng, X 
Wu, XY 
Gui, L. 
Traganos, T. 
Parriagha, RT 
Sutherland, HG 
Yabuta, N. 
Zheng, YX 
Bradley.k WD 
Lee, H. 
Tuch, BE 
Greenwood, HL 
Pan, S 
Yogev, 0 
Chen, F 
Nho, RS 
De Lawailade, H 
Al - Nazhan, S ,^^ 
2 ^ % ^ 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
282. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Patriarca, F 
Lenhaff, S 
Blade, J 
Nakatake, Y 
Hentschke, M 
Bae, EH 
Jeong,JA 
Dang, Y 
Lee, J 
Arena-YI, C 
Troeger, C 
Kong, BA 
Hozumi, K 
Hiltunen, M 
Gearhart, MD 
Crusselle - Dawis, VJ 
DerMardirossian, C 
Hochman, E 
Srsen, V 
Yang, K 
Lee, JH 
Kang, W 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
300. 
301. 
302. 
303. 
304. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Kani, M 
Meletis, J 
Tiwari, V 
Odebery, J 
Doan, LT 
De Gasperi, R 
Kim, lA 
Massa, S 
Yim, YS 
Sheeba,T 
Wada, T 
Francis, RO 
Koizumi, Y 
Weemaes, CM 
Banori, G 
Dohuer, H 
Palladini, G 
Duda, D 
Tanaka, H 
Tunici, D 
Citrin, DE 
Dong, HQ 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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305. 
306. 
307. 
308. 
309. 
310. 
311. 
312. 
313. 
314. 
315. 
316. 
317. 
318. 
319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Kaufman, DG 
Min, KsJI 
Arribas, Mi 
Picardi, A 
Kang, KS 
Mataba, H 
Jeong, Y 
Bae, YS 
Isenberg, B 
Cammens, M 
Zhu, S 
Wang, SM 
Reger, RL 
Shanker, SK 
Beaumont, F 
Hali. G 
Klaus, J 
Lubbert, M. 
Horn, MP 
Boskey, A 
Kochi, Y 
Wheat, WH 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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327. 
328. 
329. 
330. 
331. 
332. 
333. 
334. 
335. 
336. 
337. 
338. 
339. 
340. 
341. 
342. 
343. 
344. 
345. 
346. 
347. 
348. 
349. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Connik, E 
Lee, FY 
Squire, JA 
Tolboom, TC 
Storeu, J 
Beck, PL 
Trimala, J 
Chisari, FV 
Wakita, T. 
Donald, RG 
Cheong, JW 
Krausi, DS 
Catoe, H 
Rbaibi, Y 
Martin, D. 
Robling, AG 
Ingram, DA 
Shiozawa, S 
Ochi, N 
Matsuq, Y 
Zambelli, PY 
Sidler, MA 
Meier, PJ 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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350. 
351. 
352. 
353. 
354. 
355. 
356. 
357. 
358. 
359. 
360. 
361. 
362. 
363. 
364. 
365. 
366. 
367. 
368. 
369. 
370. 
371. 
372. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Dragulav, B 
Veit, G 
Koch, M 
Venkataraman, S 
Dughera, L 
Harduf, H 
Dyu, N 
Ehen, YF 
Faire, G 
Umamoto, S 
Waddington, El 
Dixit, SS 
Parlsen, PQ 
Pautas, C 
Santarilli, X 
Riddeil, S 
Arostegui, Jl 
Cancelas, JA 
Conti, BJ 
Ting, JP 
Firestein, GS 
Fuld, J 
Bhatija, K. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
• 
2 
2 
2 
2 
2 
2 
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CHAPTER-5 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of bibliometric laws over the collected 
and analyzed data, the next step is the application of bibliometric 
laws, after their interpretation. 
5.1 BRADFORD'S LAW OF SCATTERING 
This law states that "If scientific periodicals are arranged in 
order of decreasing productivity of articles on a given subject 
that may be divided into a nucleus of periodicals, more 
particularly devoted to the subject and several groups are zones, 
containing the same number of articles as the nucleus, when the 
number of periodicals in the nucleus and succeeding zones will 
be given as: 
1: n : n^  
Where ' 1 ' is the number of periodicals in the nucleus and 
'n' is a multiplier. 
To check the validity of this law 571 periodicals were 
divided into three zones according to their productivity. In the 
first zone, 13 journals contain 1192 items, in the second zone 73 
journals contain 1102 items and remaining 485 journals contain 
1288 items in the third zone. According to this, the periodicals in 
each zone covered approximately 1/3 items of the total. This 
analysis shows, phenomenon of scattering of items in different 
zones of journals. 
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For this study, data has been taken from table 4.1 and table 
4.1.1. 'Ranking of Periodicals' and 'Range of Frequency' 
respectively. 
The first zone is the nucleus zone as it contains 13 
periodicals, followed by 73 periodicals in the second zone and 
485 periodicals in the third zone. The zones, thus identified will 
form an approximately geometric progression as given below: 
Present study shows: 
13:73:485 
Here 73 = 78 = 13 x 6 (Approximately) 
And 468=13x6x6=485(Approxlmately) 
Therefore, now the series is 
13: 13x6 : 1 3 x 6 x 6 
On substituting, 6 ' n' 
We get, 13:13 n: 13 n^  
i.e. 1:n:n^ 
i.e. 1: n : n^  (where '1' is the number of periodicals in the 
nucleus and 'n' is a multiplier). 
Thus the Bradford's Law is proved. 
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TABLE 5.1 
Bradford's Table 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Total 
No. of 
Journals 
13 
Cumulative 
No. of 
Journals 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Total 
No. of 
Items 
175 
162 
151 
106 
96 
73 
72 
69 
62 
60 
59 
54 
53 
1192 
Cumulative no. 
of items 
175 
337 
488 
594 
690 
763 
835 
904 
966 
1026 
1085 
1139 
1192 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
2 
2 
2 
2 
3 
2 
2 
3 
2 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
27 
29 
31 
34 
36 
38 
41 
43 
45 
43 
38 
36 
32 
29 
56 
27 
26 
24 
23 
44 
42 
40 
54 
34 
32 
45 
28 
1237 
1280 
1318 
1354 
1386 
1415 
1471 
1498 
1524 
1548 
1571 
1615 
1657 
1697 
1751 
1785 
1817 
1862 
1890 
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33 
34 
35 
36 
37 
38 
39 
Total 
39 
40 
41 
42 
43 
44 
45 
Total 
2 
5 
7 
2 
12 
8 
7 
73 
6 
23 
29 
40 
103 
210 
74 
485 
45 
50 
57 
59 
71 
79 
86 
Total 
92 
115 
144 
184 
287 
497 
571 
Total 
26 
60 
77 
20 
108 
64 
49 
1102 
42 
138 
145 
160 
309 
420 
74 
1288 
1916 
1976 
2053 
2073 
2181 
2245 
2294 
2336 
2474 
2619 
2779 
3088 
3508 
3582 
The number of journals in the nucleus can be obtained by 
plotting f(r) and log 'n' on semi logarithmic graph paper (a 
bibllograph), where f (r) is cumulative frequency and log 'n' is 
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log of rank of journals as shown in the graph. This graph is 
drawn with the help of data analyzed and computed in table 5.1 
The log value of 13-journals in the first zone is 1.1139. The 
log value of 73 journals in the second zone is 1.8633 and the log 
value of 485 journals in the third zone 2.68754 
Taking log 'n' on X-axis and number of items in each zone 
on Y-axis, a graph was plotted as shown. The bibliography, thus 
obtained, is found to be, by and large similar to Bradford's 
Bibliograph. 
As the graph begins as a rising curve API and continues as 
a straight line. The rising part of graph represents the nucleus of 
highly productive journals. The point PI , P2 and P3 on 
Bibliograph are the boundaries of the three equi-productive 
zones in which almost the same number of articles as the 
nucleus represented by 0Y1 = Y1 Y2 = Y2 Y3 derived from and 
Increasingly larger number of journals represented by 0X1, XI 
X2 and X2 X3. Thus, the Bradford's law is proved. 
5.2 LOTKA'S INVERSE SQUARE LAW 
The Lotka's law states that the number of scientists who 
contribute 'n' paper will be 1/n^ of those who contributed only 
one paper. During the present study it was observed that 3382 
authors have contributed 3582 items out of 3382 contributors, 
only 372 authors have contributed more than one paper and 
rest 3010 authors have contributed only one paper each giving 
single contribution. According to Lotka's law single contribution 
account for 60% of the total. 
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Lotka's law was applied to know the number of scientists 
contributing 2 papers, 3 papers, and 4 papers respectively as 
given below: 
SCIENTISTS CONTRIBUTING TWO PAPERS 
As we know that the number of authors contributing only 
one paper are 3010, the number of scientist contributing 2 
papers may be calculated by the formula: 
No. of scientist publishing n papers = No. of scientists 
publishing 1 paper/n^ 
On substituting , n = 2 in the above formula 
No. of scientist publishing 2 papers 
= 3010/2 
= 3010/4 
= 752 
The number of scientist contributing 2 papers should be 
752. However, an analysis of data from table 4.1 indicates that 
215 authors have contributed 2 papers which is for less than 
figure, obtained by applying Lotka's law. 
SCIENTIST CONTRIBUTING 3 PAPERS 
On substituting 3 in the above formula. 
NO. of scientist publishing 3 papers 
= 3010/3^ 
= 3010/9 
= 334 
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During the analysis it was found that only 52 authors 
contributed 3 papers each, which is again for less than the 
calculated figure i.e. 334. 
SCIENTISTS CONTRIBUTING 4 PAPERS 
On substituting n = 4 in the formula we get 
No. of scientist publishing 4 papers = 3010/4^ 
3010/16 
188 
During the analysis it was found that only 39 authors 
contributed 4 papers each, which is again for less than the 
calculated figure i.e. 188. 
5.3 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that 'in a long textual matter, if words are 
arranged in the decreasing order of frequency, then the rank of 
given word of the text will be inversely proportional to the 
frequency of occurrence of the word'. 
ra 1/f (where, 'r'= rank of word occurrence and 
'f=frequency of word occurrence) 
or r = c X 1/f (where c is a constant) 
.-. c = rf 
Taking log on both sides 
log c = log (r x f) 
or log c =- log r + log f 
To apply this law, the words (terms) were collected from the 
title of the article and ranked according to their frequency of 
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occurrence in decreasing order. On application of this law, it is 
found that log of frequency of occurrence of words when added 
to log of their rank, the result are almost same for each word. 
The log of frequency of three most productive words 
appeared In the titles on the subject 'Stem Cell' are given below: 
1. Word 'Stem Cell' 
Frequency - 580 
Rank -1 
log of frequency + log of rank 
log 580 + log 1 
2.7634 + 0 = 2.7634 
log C = 2.7634 
2. Word Cell 
Frequency -179 
Rank- 2 
log of frequency + log of rank 
log 179 + log 2 
2.2529+ 0.3010 
log C = 2.5539 
3. Word Tissue 
Frequency- 170 
Rank- 3 
log of frequency + log of rank 
log 170 + log 3 
2.2304+ 0.4771 
log C = 2.7075 
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Table 5.2 Ranking of World Occurrence 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Rank 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Words 
Stem Cell 
Cell 
Tissue 
Muscle 
Transplantation 
Disease 
Culture 
Frequency 
580 
179 
170 
130 
120 
115 
93 
Log (0) 
2.7634 
2.5539 
2.7075 
2.7159 
2.778 
2.8381 
2.8184 
The analysis of table 5.2 shows that the product of 
frequency of word occurrence and the rank of the word is almost 
same in each case. 
Thus, it is proved that ZIpfs Law is valid even today. 
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CHAPTER-6 
CONCLUSION AND IMPLICATIONS 
The prime objective of the bibliometric study i.e. quantitative or 
numerical or statistical analysis of recorded communication, is to know 
the subjects, forms, contributors, languages, countries, years, leading core 
journals etc. Such studies help in utilization of information in a 
productive manner and also help to identify areas for further research. 
Besides, it helps in effective and efficient management of information 
service in the ever changing context and environment. 
After the collection of data on 'Stem Cell' from Index Medicus, it 
was analyzed according to bibliometric technique and results were drawn 
in the form of tables and graphs. At the end, Lotka's, Zipf s and 
Bradford's Laws were tested comprehensively. 
On the basis of this study major findings may be concluded as 
follows: 
1. From the study, it is found that the journal titled 'Journal of 
Biological Chemistry' published from (USA), is most 
productive, as many as 175 references out of total 3582 (i.e. 
4.88%). This is followed by 'Blood' published from (USA) 162 
items (i.e. 4.52%) of the total and 'Haemotologica' published 
from Italy with 151 items i.e. 4.21% of the total. 
2. From the subject analysis, it is found that 2040 (56.95%) 
references belong to the subject 'Medical Science'. It is 
followed by the subject 'Biology' and 'Medical Science-
Oncology' with 713 (19.90%) and 302 (8.43%) items 
respectively. 
3. The literature on 'Stem Cell' was found to be published from 30 
countries. USA is the leading country with 1953 items i.e. 
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(54.52%) of the total. This is followed by UK and France with 
442 (12.33%) and 197 (5.49%) items respectively. 
4. From the study dealing with year wise distribution, it is found 
that 1137, 1168 and 1277 items were published in 2004, 2005 
and 2006 volumes of Index Medicus (online) respectively. The 
analysis of year wise distribution concludes that the highest 
amount of documents were produced in the year 2006 with 1273 
(35.53%) items on the subject 'Stem Cell'. The other productive 
years are 2005 and 2004, accounting for 1167 (32.52%) and 
1133 (31.63%) items respectively. This study shows how 
currently information is being published by Index Medicus 
(online). 
5. Language wise analysis concludes that English is the language 
which is used very frequently by the contributors, as about 3210 
(89.61%) documents on the subject 'Stem Cell' were published 
in English. It is followed by Spanish, Greek modern 72 (2.01%) 
and 57 (1.59%) items respectively. 
6. Form wise distribution shows that the articles are the most 
popular form of document which are used by scientists on the 
subject 'Stem Cell'. It was observed that out of 3582 items, 
there were 3016 (84.19%) items published in the form of 
articles. It is followed by Reviews, clinical trials with 189 
(5.27%) and 150 (4.18%) items respectively. 
7. Author wise analysis has been done to know the contributors 
who produced most of the documents. It was observed that 690 
items were produced by single authors and 2592 items were 
produced by more than one author. Joint authorship was found 
to be more popular on the subject 'Stem Cell'. The first four 
ranked authors are: 
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1. Liu, Y (15 items) 
2. Taupin, P. (1 litems) 
3. Liu, S(10 items) 
4. Northore, S. (10 items) 
8. On application of bibliometric laws to the collected data it was 
that Bradford's Law of scattering and Zipfs Law of word 
occurrence are stili valid. However, Lotka's inverse square Law 
could not be testified probably due to change in research trends 
in present days from joint authorship to multiple authorship. 
Finally it may be concluded that bibliometrics is a very well 
established technique of identification, describing some of the 
characteristics of literature. This study helps the librarian or information 
scientists in deriving certain conclusions that will enable them in taking 
certain steps in the smooth running of library and also in satisfying the 
need of the users to the great extent. 
At last, Bradford's and Zipfs law were proved. However, Lotka's 
Law could not be testified probably due to damage in research trend in 
present days. 
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